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Abstract. Despite having been explored, described, theorized, and measured in 
hundreds of IS research articles, frequent difficulties related to user participa-
tion and business/IT communication persist in relation to project management, 
specification of requirements, implementation in organizations, business/IT 
alignment, and IS failures. We report on an extension of a long term design sci-
ence research project that previously demonstrated a possible path toward ad-
dressing these longstanding problems by empowering business professionals to 
analyze systems in business terms rather than in formalisms for IT specialists. 
Previous research demonstrated that most of 75 working business professionals 
with extensive business experience were able to use the then current iteration of 
a work system analysis template to analyze IT-reliant work systems in their 
own organizations, and to recommend improvements. The current research ex-
tends the previous efforts by evaluating natural field studies by managers taking 
coursework for advanced degrees in MBA and MSIS. We analyze 84 examples 
collected over 7 consecutive academic terms to evaluate the success of several 
successive versions of the design artifact, concluding that business and IS pro-
fessionals are able to use the design artifact effectively and that a revised tem-
plate generated better results. 
 
Keywords: work system, work system method (WSM), design science,  
1 Introduction 
We use a design science research approach to extend results to date of a long-term 
research effort to develop the work system method (WSM) and related concepts and 
frameworks, an effort that will be summarized later. The original research was moti-
vated by dissatisfaction with the seemingly common practice of putting IT at the fore-
front in systems analysis by emphasizing the creation of computerized artifacts by IT 
professionals. Creating requirements for computerized artifacts in that way may over-
look problems and opportunities related to the work systems that use those artifacts.  
An approach that is more likely to engage business professionals emphasizes short-
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comings of a current, “as is” work system and reasons why it needs improvement. 
The resulting recommendation starts with the “to be” work system, and involves 
much more than just improving technology that the work system uses. Our research 
on the development, testing, use, and refinement of WSM follows "the fundamental 
principle" of design science research, that "knowledge and understanding of a design 
problem and its solution are acquired in the building and application of an artifact" 
[1].     
Organization of this paper. We start by summarizing previous progress in devel-
oping the work system method. Next we use guidelines from [2] to explain how both 
the entire research effort and the current extension fit into the design science research 
paradigm. The current research shows improvement in the ability of the design arti-
fact to support systems analysis by business and IT professionals. A qualitative analy-
sis of a large sample from 301 natural field studies by users of WSM and written 
feedback from users of WSM confirms the utility of the overall approach and provide 
direction for future extensions.  
2 Progress to Date 
Over more than 15 years, Alter worked on developing a systems analysis method 
that can be used by business professionals for their own understanding of systems in 
their organizations and can support communication between business and IT profes-
sionals. (Alter [3]  provides a lengthy set of references - starting in 1995 - that could 
not be included here due to length limitations). That research anticipated tenets of 
design science research that were articulated in MISQ by Hevner et al [2], such as 
relevance, testing, evaluation, and iterative improvement. The research produced a 
body of theory that included theories for analysis, evaluation, prediction, and design 
[4]. 
Some of the products of the research to date are summarized next. Developments 
specifically related to WSM are impossible to disentangle from developments involv-
ing work system concepts and related frameworks because all of these ideas were 
developed over time in relation to the same purpose.  
Definition of work system. In WSM the unit of analysis is a work system, a soci-
otechnical system (by default) in which human participants and/or machines perform 
work (processes and activities) using information, technology, and other resources to 
produce specific products and/or services for specific internal or external customers. 
Almost all value chain systems (e.g., systems for inbound logistics, operations, sales 
and marketing) and support systems (e.g. systems for procurement and human re-
sources) are IT-reliant work systems. Information systems, supply chains, and ecom-
merce systems are special cases of work systems. 
Work system framework. WSM is based on two central frameworks. The nine el-
ements of the work system framework (Figure 1) are the basis for describing and 
analyzing an IT-reliant work system in an organization. The framework outlines a 
static view of a work system’s form and function at a point in time and is designed to 
emphasize business rather than IT concerns. It covers situations that might or might 
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not have a tightly defined business process and might or might not be IT-intensive. 
Figure 1 says that work systems exist to produce products and services for customers. 
The arrows say that the elements of a work system should be in alignment. 
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Fig. 1.   Work system framework 
The other central framework (not pictured due to length limitations) is the work 
system life cycle model (WSLC), which expresses a dynamic view of how work sys-
tems change over time through iterations involving planned and unplanned change. 
The WSLC represents planned change as projects that include initiation, develop-
ment, and implementation phases. Development involves creation or acquisition of 
resources required for implementation of desired changes in the organization. Un-
planned changes are ongoing adaptations, experimentation, and workarounds that 
change aspects of the current work system or of ongoing work system projects with-
out separate allocation of significant project resources. WSM is designed to be used 
during the initiation phase, although the concepts and frameworks developed during 
WSM research can be used in any phase. 
Work system method. WSM is a flexible systems analysis method that starts by 
identifying the work system that is to be created or improved. WSM uses tools such 
as a "work system snapshot" to summarize the "as is" work system and the "to be" 
work system that will exist after any proposed changes are implemented. The natural 
field studies analyzed in the current research used successive versions of a work sys-
tem analysis template that guided a simplified analysis process and also provided an 
outline of a management report. These templates were designed for use in time-
limited projects in advanced MBA and MSIS coursework. Many aspects of the 
knowledge developed through WSM research to date were not represented explicitly 
in those templates because of the limited amount of time that was available both for 
teaching and for application. Both templates support the following sequence of activi-
ties: 
 Define the system as the smallest work system that exhibits the problems, issues, 
or opportunities that led to the need to perform an analysis. 
 Describe and evaluate the "as is" work system in whatever level of depth, and with 
whatever level of rigor is appropriate for the user's purposes. 
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 Identify additional problems, issues, and opportunities with the "as is" work system 
by looking at each part of the work system more closely. 
 Select among possibilities for improving the "as is" work system and propose a "to 
be" work system. 
 Justify the proposal based on the likely impact of the proposed changes.  
WSM applies general problem solving to a work system rather than just an IT ap-
plication. WSM is designed to be quite flexible and is usable for different purposes 
and at different levels of detail. . An executive can use WSM at a highly summarized 
level to think about whether a system-related investment proposal is actually about 
improving a work system (rather than just acquiring software), and whether the com-
parison of the "as is" and "to be" work systems convincingly implies that business 
performance will improve. Implementers, change agents, and work system partici-
pants can use aspects of WSM to think about how the "as is" work system operates, 
how well it operates, and how and why possible changes might generate better results. 
IT professionals can use WSM in the same type of thought process for understanding 
system-related situations from a business viewpoint and for communicating with 
business professionals more effectively. 
Other developments related to WSM.  The effort to develop WSM and related 
concepts and frameworks led to other concepts and frameworks that are beyond this 
paper’s scope.  Those developments include, among others: work system principles, 
work system design spaces, a meta-model underlying the work system framework, 
links between the work system framework and a service-oriented view of a work sys-
tem, a theory of system interactions based on work system concepts, and a theory of 
workarounds based on work system concepts. (See references in Alter [3].) 
3 The Current Research 
The initial ideas in WSM were an attempt to distill, combine, and simplify industry 
experience plus ideas from many sources including the general systems, sociotech-
nical, and system development literature. Over many years, MBA and Executive 
MBA students at the University of San Francisco used successive versions of a work 
system analysis template to write group papers analyzing IT-reliant work systems in 
their own organizations. The papers from each semester revealed confusions, 
knowledge gaps, and other problems that led to revisions in the work system analysis 
outlines for subsequent semesters. For example, Alter [5] identifies pitfalls observed 
in 202 group papers between 1997 and 2002 and approaches that were attempted for 
minimizing those pitfalls. Other sources of improvements included examples in 
newspapers and the popular business press that illustrated omissions or confusions in 
a then-current version of WSM, and research journal articles that identified issues or 
topics not yet included within WSM.  
The current research is based on a review and analysis of a sample of 84 out of 316 
natural field studies produced by advanced MBA students at Georgia State University 
between 2009 and 2011. As reported in Truex et al. [6], which analyzed the first 75 of 
the 301 field studies, the deliverable was a five part management report (executive 
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summary, background, system and problem, analysis, recommendation and justifica-
tion) written based on a work system analysis template that included tables for sum-
marizing the “as is” work system, assessing how well it operates and where problems 
exist, summarizing a proposed “to be” work system, and clarifying why proposed 
changes probably would improve performance. 
The current research extends previous research. Analysis of the first 75 field stud-
ies identified a number of shortcomings that an improved work system analysis tem-
plate might minimize or eliminate. We will call the template for the initial 75 field 
studies "Template #1," and will call the improved version "Template #2." We will use 
the 7 guidelines from Hevner et al. [7] to explain our efforts in the context of design 
science research methods and design science theory. 
Guideline 1: Design as an Artifact. Hevner et al. [7] notes that IT artifacts may 
be constructs, models, methods, and instantiations. WSM’s development to date in-
cludes artifacts of each of those types. Publications related to WSM have presented 
many constructs and models, have explained WSM as a method, and have described 
the use of specific work system analysis templates (e.g., Truex et al. [6]).  
==> The current research evaluates the use of Templates #1 and #2.  
Guideline 2: Problem Relevance. The lack of effective analysis methods that can 
be embraced fully by business professionals contributes significantly to the widely 
discussed user participation problem (e.g., Markus and Mao [8] ; Alter [9]). There is a 
growing literature about limitations of systems analysis tools for IT professionals 
(e.g., Dobing and Parsons [10], [11], Siau et al. [12] ). The relatively rare ability of 
some IT analysts to engage with business professionals while using these tools in no 
way implies that existing methods and tools for IT professionals fully address diffi-
culties in collaboration between most business and IT professionals. Business profes-
sionals often are at a disadvantage when IT professionals use their own methods and 
tools to frame the conversation, the problem, and the solution [13].  To participate on 
an equal footing, business professionals should have methods and tools that they can 
use for thinking about IT-reliant systems with or without the help of IT specialists. 
==>  The entire WSM research effort addresses important practical issues related 
to the development and use of information systems. 
Guideline 3: Design Evaluation. Alter [5] identified common pitfalls in using ear-
ly versions of work system analysis guidelines that were available before 2006. Truex 
et al. [6] evaluated the usefulness of a more recent work system analysis template and 
concluded that business professionals could use it successfully.  
==> Iterative evaluation has been a factor in the entire WSM research program 
since its inception. The current research extends the previous research by using a 
substantially larger dataset than that used by Truex et al. [6] and by introducing Tem-
plate #2 that was developed in response to results reported in Truex et al. [6]. 
Guideline 4: Research Contributions. Research to date in developing WSM has 
generated publications related to topics including the work system framework (Figure 
1), work system life cycle model, work system method, work system principles,  work 
system design spaces, and a meta-model underlying the work system framework.  In 
addition to creating and testing specific tools, this research produced publications 
related to a range of concepts, theories, and frameworks. (See Alter [14]). 
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==>  The current research produces research contributions related to creation and 
evaluation of a new version of the work system analysis template (Template #2).   
Guideline 5: Research Rigor. The research process to date has been based on a 
cycle of assessing recent use of a work system analysis guidelines or templates, look-
ing for gaps in the ideas or in the use of the ideas, seeking retrospective user com-
ments on how WSM fit and felt, creating or improving concepts and frameworks, 
revising the previous guidelines or templates accordingly, and, coming full circle, 
testing those improvements formally or informally.  
==>  The current research improves the informal evaluation methods that were 
used previously in the development of WSM. The current research applies improved 
versions of the underlying work system theory and uses established means of qualita-
tive coding, tagging, and analysis of the field studies that used Templates #1 and #2. 
Guideline 6: Design as a Search Process. A variety of work system analysis 
guidelines and templates evolved over time through cycles that combined theorizing 
with a trial and error approach for developing and testing artifacts. Iterative search 
logic was appropriate because the initial theory and other available theories were too 
abstract and/or vague to support any other approach.   
==>  The current research continues to use a search process. Given progress to 
date, the search is more informed by theory than some of the initial research. 
Guideline 7: Communication of Research. The development and use of WSM 
has been documented in over 20 papers since 1995.  The many references in Alter 
[15] communicated a large number of results related to concepts, frameworks, analy-
sis techniques, and various versions of WSM. 
==>  Additional, more extensive publications are planned.  
4 Research Method and Examples of Evaluation and Iterative 
Redevelopment of WSM     
    Section 4 summarizes three ways in which we analyzed the data and demonstrates 
the progress in the evolution of the design artifact. First, we identify shortcomings 
that were addressed in improving the artifact.  In section 4.2 we present the descrip-
tive statistical results including the consistency and distributions of the data. In sec-
tion 4.3, we provide examples of the reflexive qualitative data in our sample set.  
4.1 Issues Revealed using Template #1 
Template #1 was used during the Summer and Fall of 2009.  Based on shortcomings 
that were observed, we created template #2 and used it for the rest of the field studies 
in our sample. Template #2 and the related explanations addressed the following 
problems that Truex et al. [6] reported in relation to use of Template #1: 
Difficulties naming the work system. Neal Postman (1988) said: “So in naming 
meaning begins.”   Although Template #1 required a name for the work system nearly 
half of the papers did not name the work system or named it in an overly general 
manner that was not as informative as it could have been. (e.g., “financial accounting 
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system” instead of “generating month ends financial statements”). Clarifications in 
instructions for using Template #2 included a list of typical work system names.  
Confusion about the definition of concepts. WSM uses terms such as a customer, 
products and services, and processes and activities in particular ways. Better explana-
tions of these concepts addressed a series of issues such as the distinction between a 
work system's customers and stakeholders such as managers and executives who care 
about outcomes do not receive products and services that the work system produces.  
Lack of clarity about the desired use a tool called a service responsibility ta-
ble. Template #1 contained a blank service responsibility table [9], which was to be 
used to identify customer responsibilities related to each step in the processes and 
activities. More than half of the initial reports reflected confusions in using this tool. 
Concluding that its initial form was inadequate, we eliminated it from Template #2 to 
focus more attention on work system performance. 
Non-attention to column headings. In a number of papers, entries in the cells in 
certain tables seemed to ignore column headings and simply used the tabular format 
to identify problems, issues, and recommendations, many of which made sense when 
read without considering the column headings. Instructions for using Template #2 
were clearer about the meaning and interpretation of tables.  
Problem Definition and Eventual Recommendations. Since we noticed that 
many recommendations were unclear using template #1, Template #2 gives more 
emphasis on providing a meaningful recommendation for the problems that were 
identified. This, in turn results in a clearer problem definition in the report. We saw 
that progress as we analyzed the briefings from Templates #1 and #2.   
4.2 Evaluation of Improvements Incorporated into Template #2 
The process for initial evaluation of improvements incorporated into Template #2 
was based on the assumption that the effectiveness of those improvements would be 
revealed by comparing results from 3 course sections in which Template #1 was used 
(Spring and Summer 2009) and 11 course sections in which Template #2 was used 
subsequently through Spring 2011. In total we collected 301 briefings produced by 14 
course sections across seven different terms. Six briefings were selected randomly 
from each of 14 sections to reduce the number included in the initial analysis. Five 
criteria were used for evaluating each of the briefings on a scale of 1 to 4: a) clarity in 
the identification of the work system, b) clarity of the problem definition in the man-
agement report, c) meaningfulness of the recommendations, d) internal consistency of 
descriptions of activities and their participants, and e) clarity in the identification of 
performance gaps. The 84 briefings were randomized rather than ordered chronologi-
cally to protect against ordering bias in the analysis. Each of the briefings had been 
read previously by one of the authors and by one or for some course sections two 
highly qualified research assistants. In the current evaluation, all 84 of the papers 
were additionally read and re-read and then coded by a highly qualified PhD candi-
date whose years of business experience provided sufficient background for recogniz-
ing meaningful descriptions of situations and meaningful recommendations.   
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The mean overall quality score for the 84 briefings was 3.40 with a standard devia-
tion of .463 and a range from 2.2 to 4.0 Figure 2 shows the frequency distribution of 
scores by academic term. The scores are the sum of the five criteria for each of the 
briefings. The first use of Templates #1 and #2 occurred in terms 1 and 3. The aver-
age scores for the five terms other than those start-up terms were quite consistent, 
with a range from 3.54 to 3.73. In other words, average results for the second term in 
which Template #1 was used were similar to average results for most of the terms in 
which Template #2 was used. However a comparasion of the averages scores does not 
tell the full story.  A fuller picture emerges from other aspects of the data including a 
comparison of business-focussed vs IT–focussed courses, correlations by term and 
comments related to the criteria.   
 
Overall 
Evaluation 
Frequency of scores in each term (for our sample of 84 briefing   
 
Terms 
 
1- Spring '09 
2- Summer '09 
3-Fall '09 
4- Spring '10 
5- Summer '10 
6-Fall '10 
7-Spring '11 
1.  
 -Template #1- -Template #2- 
4.0  4  1 5 3 1 
3.8  3  3 1 2 3 
3.6 4 2  3  1 1 
3.4 2 5  3 3 1 1 
3.2 1 2 2 1 1 3  
3.0 2 1 3 1 2 2  
2.8 2 1 1     
2.6 3       
2.4 2       
2.2 2       
Number of 
briefings 
18 18 6 12 12 12 6 
Average 2.94 3.54 3.03 3.55 3.60 3.52 3.73 
 
Term >> 1 2 3 4 5 6 7 
Fig. 2. Distribution of scores by term 
The population of participants include business professionals from many manage-
ment disciplines as well as IS/IT specialists. The courses were eight MBA level IS 
management classes (236 students), five enterprise architecture classes (55 students), 
and one ERP implementation and management class (10 students). Figure 3 shows 
overall results from all 14 sections, with emphasis on comparing scores in generalist 
MBA courses and scores in courses for IT specialists. Scores in both types of courses 
demonstrated that the students could use the template. The average scores in the MBA 
courses after the first term were very close to average scores in courses for IT special-
ists. Thus, IT specialists seemed not to have an advantage in performing this type of 
analysis. Stated differently, business professionals were roughly as empowered as IT 
professionals in using the Template #2. 
 
Table 2 shows correlations between five criteria across the 84 briefings.  All of the 
correlation coefficients are positive and statistically significant. The correlations may 
be interpreted in general as "clarity begets clarity." In particular, one fact stood out:  
the clearer the problem statement the better the result.  The strongest correlation was 
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between the clarity of the problem definition in the management report and the mean-
ingfulness of the recommendation. This should not surprise anyone with experience in 
software development or in software project management since a key tenet of both 
disciplines that one cannot hit a target if one is aiming somewhere else.  
 
 
Course Focus 
                 Business Students 
                          Management of IT Students 
                           IT Students 
Terms 
1- Spring '09 
2- Summer '09 
3-Fall '09 
4- Spring '10 
5- Summer '10 
6-Fall '10 
7-Spring '11 
 
Fig. 3. Comparison of results by term for business and IT professionals 
 
To compare results from Template #1 and Template #2, we randomly selected six 
briefings that used each template and counted the number of sentences that mentioned 
the essence of each criterion. Table 3 shows low to high ranges for Template #1 and 
#2 for each of the five criteria. For three of the criteria, clarity about the work system, 
clarity about performance gaps, and meaningfulness of the recommendations, the 
maximum score for Template #1 was lower than the minimum score for Template #2. 
In other words, Template #2 elicited substantially more clarity about the situation and 
recommendation than Template #1. 
 
 
clarity in the 
identification 
of the work 
system 
Clear prob-
lem defini-
tion in the 
management 
report 
Meaningful 
recommen-
dations 
Consistency 
of descrip-
tions with 
activities and 
their partici-
pants 
clarity in 
the identi-
fication of 
perfor-
mance 
gaps 
clarity in the identifica-
tion of the work system 
1     
Clear problem definition 
in the management report 
.325
**
 1    
Meaningful recommenda-
tions 
.393
**
 .559
**
 1   
Consistency of descrip-
tions with activities and 
their participants 
.436
**
 .399
**
 .545
**
 1  
clarity in the identifica-
tion of performance gaps 
.511
**
 .395
**
 .329
**
 .239
*
 1 
** Correlation is significant at 0.01 level (2-tailed)    * Correlation is significant at 0.05 level (2-tailed) 
Table 2. Correlation of five criteria used in all 84 briefings 
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 Template  #1 Template #2 
Min Max Min Max 
clarity in the identification of the work system 7 14 16 22 
clarity of problem definition in the management report 5 10 7 14 
meaningfulness of the recommendations 9 13 20 25 
internal consistency of descriptions of activities and their 
participants 
4 5 3 7 
clarity in the identification of performance gaps 8 11 12 16 
 
Table 3: Clarity of system description and meaningful recommendation  
4.3 Examples of Retrospective Feedback 
Periodically, participants were asked to provide an evaluation of WSM template af-
ter completing a management briefing. For illustration we provide four examples 
excerpted from an IT management class. The first example illustrates a problem with 
Template #1 that we tried to eliminate in Template #2. (Appendix 1 was basically a 
one page summary that helped in focusing the rest of the Template, which went into 
more detail.) 
 
“…. Appendices 3, 4, and 5 are somewhat redundant.  Information is 
repeated across all three appendices, which could be incorporated into one 
table instead.  This would eliminate the need to flip back and forth between 
pages to cross reference information during the preparation of this analysis as 
well as during its review.” (Tagged - 309M4)… 
 
The next two comments illustrate that even Template #1 led to a deeper thinking 
about a business situation. 
 
“…I think this process was extremely effective in fleshing out issues and 
recommendations that were apparent, but hard to articulate.  After identifying 
the current work system compared to the work system a year ago, I’m able to 
propose a work system that takes what worked from both versions….  This 
process never let me complete and then ignore any section; it always brought 
new points to the surface and kept them there.” (Tagged – 209M12)… 
 
“… I have never thought about breaking down a process into each step and 
examining each step for inefficiencies.  Mistakenly, I feel like I should be able 
to spot the inefficiencies just by thinking about the process in its entirety.  This 
is clearly not true as I became aware of several inefficiencies that I would 
never have considered otherwise… I became aware of several inefficiencies 
that I would never have considered otherwise.”  (Tagged – 209M16) …  
 
A final example is someone who believed that the template interfered with his/her 
creativity, an interesting comment when an important purpose of MBA and MSIS 
courses is teach people to think in ways that they might not pursue on their own. 
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… However, I saw the outline as a creative constraint that guided my 
thoughts a little too much.  I feel that coming up with an outline given less 
constraints would have been more useful of an academic exercise for me. 
(Tagged – 209C06)… 
5 Discussion and Future Research 
Our analysis of the use of the design artifacts, Work System Analysis Templates #1 
and #2, suggests that the templates were usable by both business and IT professionals 
and that the second template was more effective in eliciting clearer and more exten-
sive descriptions and recommendations.  Our results confirm that it is possible to 
encourage greater clarity of analysis by providing a structure that allows people to 
articulate and share a basic understanding of the work they do and then drill down 
deeper in exploring some of the nuances of that work system.  However, one of the 
shortcomings of the overall approach is suggested by the last of the reflexive state-
ments quoted above, i.e., some people may feel constrained by the design artifact.  
We interpret this as follows. The work system template structure requires a user to 
think about certain topics in an organized and disciplined way to provide a parsimoni-
ous and cogent description of the system. The logic of the template starts with over-
view ideas and then drills down for more detail.  It requires that people use work sys-
tem concepts to articulate situational specifics that may taken for granted and are 
implicit in the work being done, but which need to be made explicit to have meaning-
ful conversations about making improvements in the work system.  The templates 
also require people to explicitly identify improvement metrics, even if only in a gen-
eralized and qualitative description.  Once an improvement metric is identified and 
named people can then begin to consider what might be meaningful measures for 
those improvement criteria.  The work system template should be quite natural in two 
ways.  First it calls for descriptions in the user’s native everyday work language using 
an almost universal business tool, an MSWord document.   While it is possible to fill 
in the template in any order, some potential users may simply resist the discipline 
required to use this type of tool even though it supports coherent analysis and coher-
ent discussions with others. 
Our continuing research proceeds along several paths.  We are using grounded the-
ory methods in order to better understand the concepts that these managers used in 
talking about their problem situations.  In addition, we intend to explore a number of 
issues that we observed in analyzing the current papers.  Since the briefings use the 
concept of customer in a number of different ways (e.g., internal vs. external custom-
er, the firm as a customer, self-service, and so on) we will review the use of the con-
cept of customer, with special emphasis on planning and accounting systems in which 
the customer is the firm itself or its departments. With the widespread attention to the 
service economy and the importance of services in general, we also intend to explore 
the relative balance of production vs. service orientation in the briefings. We believe 
that a future Template #3 might contain a greater emphasis on service issues, and we 
intend to use critical instances of service or non-service orientation in the existing 
briefings for guidance in developing the next version. 
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